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1 . Name of invention 

Color Picture Tube 

2. Patent Request Field 

l)For color picture tubes categorized by constitution of 
outer vessel connecting substantial rectangle panel, 
funnel and neck; fluorescent screen formed on the 
inner surface of the panel; electron gun shooting plural 
electron beams originally radiated by the mentioned 
above screen from inner side of the mentioned above 
neck; substantial rectangle shadow mask where major 
proximate oncoming screen pits allocated between the 
mentioned above screen and the mentioned above 
electron guns are placed; mask frame section retaining 
the mentioned above shadow mask in it's circuit, color 
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picture tube connecting the mentioned above mask 
frame section through spring member to stud pin 
allocated on the diagonal section of the panel screen 
section and the mentioned above spring member 
where diagonal section of the mentioned above 
shadow mask is allocated; securing section where bent 
from the side of the board section to the side of the 
mask frame section extended in opposite directions the 
mask frame section is retained; support section 
containing support gun bringing to one section 
securing section extended from the side of the board 
section and stud pin bent from another direction. 

2) For color picture tubes categorized by a unified spring 
member construction due to integrally formed 
electrical metal board section described in part 1 of the 
present Patent Request Field section. 

3) For color picture tubes categorized by spring member 
containing space in mask frame section due to weld 
fixing on the wide surface securing section and mask 
frame section described in part 1 and 2 of the present 
Patent Request Field section. 

4) For color picture tubes categorized by smaller 
diameter of board of board spring section towards 
board diameter of mask frame section described in part 
1 of the present Patent Request Field section. 

5) For color picture tubes categorized by support section 
of spring section board with multitude of bent surfaces 
described in part 1 of the present Patent Request Field 
section. 



2 



6) For color picture tubes categorized by spring section 
board securing section's containing reinforcement 
frange section described in part 1 of the present Patent 
Request Field section. 

7) For color picture tubes categorized by extension of 
shadow mask board of mask frame section described 
in part 1 of the present Patent request Field section. 

3. Detailed description of the invention 

(Technical field of the invention) 

Actual invention refers to color picture tubes with 
particular structure of shadow mask support. 

(Technical overview of the invention background) 

The method of supporting shadow mask in the inner 
side of the color picture tube by suspending spring 
member through panel pin connected to the diagonal 
section panel inner wall is known. 

For example in Special Official Review Bulletin N.46- 
4101 was described the construction that allowed to 
almost fasten shadow mask by fixing four corners of 
rectangle panel window by spring member. 

Among the advantages of fixing four corners were the 
possibility to thin the mask frame section and the 
possibility to refuse from using separate mask frames 
through reinforcing periphery side wall section of 
shadow mask by frange etc. Also because spring member 
is placed on the plane surface containing diagonal line of 
supporting tube of the shadow mask four corners, 
shadow mask transfers in the fluorescent bodies direction 
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according to the rise of temperature and caused by it 
expansion; created for this expansion relative 
transposition between shadow mask pit and connected to 
the screen surface radiation dot causes corrected 
reproduction of the color. 

(Problems of the existing technologies) 

Nevertheless, in the case of rectangle shadow mask 
extension or fix retain of spring board in the diagonal 
section of the mask frame section consisting of separated 
frame, in order to keep cylinder number of the diagonal 
section of the mask frame section through strong fixing 
of the spring member on the mask frame section, on the 
cylinder surface part of the spring member must be 
formed correlative to the radius of the diagonal section. 

Spring member with such configuration is not only 
hard in processing but also spring force gets excessive, 
attaching and detaching of the shadow mask makes the 
process of producing color picture tubes several times 
more complicated and thus can result in deformation of 
the shadow mask. 

In the color picture tubes of shadow mask shape 
reproduction of the position of the shadow mask and 
fluorescent screen according to detach or attach, the 
direct color purity succeeds in alloy which is extremely 
important, and makes accuracy when attaching spring 
member, connected to it panel stud pin and shadow mask 
necessary. 

It's extremely difficult to fix precisely spring member 
to cylinder number of diagonal section of mask frame 
section, and in case of slotted to the panel diagonal four 
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corner spring member, the spring pressure tends to 
imbalance. 

There's a problem of instability of position 
reproduction and difference in shadow mask position 
caused by continual attaching and detaching of shadow 
mask, which is the main part of color picture tube. 

(Purpose of the invention) 

The actual invention in order to solve aforementioned 
problems, is constructed so as to fix the mask frame 
diagonal shaft and the stud pin fitting shaft of the spring 
member with high accuracy and rigidity by securing the 
spring member obtained relatively simply through 
bending of board spring member to the diagonal section 
of mask frame section. 
(Application of the invention) 

Due to the actual invention color picture tubes contain 
substantial rectangle panel and funnel with neck 
connected inside outer vessel, fluorescent screen formed 
in the inner side of this panel, electron gun shooting 
plural electron beams radiating excitation on the screen 
through inner part of the neck, rectangle shadow mask 
distributed substantially by many opening pits assigned 
proximately opposite to screen located between screen 
and electron gun, and mask frame section retaining 
shadow mask and it's periphery. Mask frame section 
through spring member ends at stud pin connected to 
diagonal shaft of the mentioned above panel side- wall 
shaft. Spring member being located at the diagonal shaft 
of shadow mask consists of board section situated 
confront to the mask frame section, securing section 



5 



fixed to mask frame section which is reciprocal bent 
extended towards mask frame section side from board 
section side, support section containing support pit joint 
by bending in the opposite direction in one section with 
the mentioned above stud pin and extended from another 
board section direction securing section. 
(Sample of the invention) 

When explaining the invention we refer to the 
following schemes number 1 or 5 which show the sample 
of the actual invention. Color picture tube when looking 
from observation viewpoint consists of panel 11 made 
from substantial rectangle glass, funnel 12 connected to 
funnel mold in the periphery of panel 11, outer vessel 14 
consisting of connected to neck 13 small parts of funnel 
12. On the inner side of the panel fluorescent screen 15 is 
formed by patterns of stripes of each of three colors, red, 
green and blue, and on the opposite side of this screen 
electron gun 16 shooting three electron beams which 
cause the excitation of fluorescent bodies is connected to 
neck 13. 

Between screen 15 and electron gun 16, getting 
proximate to the screen shadow mask 18 formed by 
0.2mm thick worn iron sheet and plural slit opening pits 
17 selectively apportioning to the screen three electron 
beams. Shadow mask circuit is fixed to comparatively 
thin iron of mask frame section 19 while the width of the 
shadow mask board makes 0.4mm. As shown on the 
scheme 3, screen 15 and shadow mask 18 form a 
rectangle, and shafts of each opposite corner 20, 20 of 
the diagonal section of the rectangle fits by welding 
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corresponding outer side of four corners of mask frame 
section 19 of the spring member 21. 

As shown on schemes 2 and 4, spring member 21 is 
integrally formed from stainless steel of 0.4mm thick 
(SUS631) through bending where a pair of securing 
sections 31, 32 are extended in blade in the opposite 
directions from the opposite sides of planar board section 
30 and bent to mask frame section 19 side. Supporting 
section 33 folded in the opposite direction from the 
folding direction of the securing sections 31, 32 is 
extended from upper side of the board section 30 while 
the tip 34 is bent in same direction thus to face the 
supporting hole 35 to be fitted with a stud pin 22 planted 
on the sidewall at respective diagonal section on panel 1 1 
against the mentioned above pin 22. 

The supporting section 33 is movable around the board 
section 30, and to correct favorably the gap between the 
fluorescent screen 15 and corresponding shadow mask 
pit 17 which is led depending to the heat expansion of the 
shadow mask 18 and mask frame section 19, and angle ? 
makes against the tube axis 23, as shown on the scheme 
5. Namely, angle ? is made between slanted towards 
spring member 21 electron beam 24 and tube axis 23 
such that 90°? ? ? 90°- ? . 

Thus aforementioned integrally formed section can be 
shaped so as not to crease the integral section. So to 
transmit efficiently heat expansion level of the mask 
frame section 19 to the support section 33 of the spring 
member, there's the necessity to fix board section 30 
allocated perpendicularly to the diagonal axis 20 to the 
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mask frame section 19. And to join with high accuracy 
diagonal axis of the mask frame section 19, pit 35 of the 
spring member 21, and axis of the stud pin 22, securing 
sections 3 1 and 32, inserting diagonal axis 20, secure by 
spot welding point 27 shown on the scheme 3, securing 
section 32 on the near periphery 26 as shown on scheme 
2, securing section 3 1 on the distant periphery 25 of the 
sidewall of the mask frame section 19 with 
comparatively high surface level. According to the set 
angles compound in diagonal section shape of the mask 
frame section and in beforehand 2 angles formed at both 
securing sections 31, 32 and board section 30, it's 
possible to unite with high accuracy joint pit axis of the 
spring member and diagonal axis of the mask frame 
section. Even though board section 30 only joins 
(possibly also non- contact) the cylindrical angle section 
19 of the mask frame section, according to the allocation 
on the securing section wide surface of the spot weld 27, 
it's possible to advance largely the endurance of the 
whole shadow mask which includes spring member, and 
it becomes possible to 1/3 and more decrease 
conventional 1.2mm thick mask frame board. Besides, 
shadow mask section board can be formed by extension 
of the mask frame section in order to move by 
reinforcement of the mask frame section the securing 
sections 31 and 32. Even though to the cylindrical angle 
section of the mask frame section some flat surfaces can 
be provided through connecting board section 30 to the 
flat surface, some spot welding is acceptable. 
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Scheme 6 shows another sample of the invention and 
parts with the same symbol mark same parts as on the 
scheme 7. In the present sample pit 35a connected to the 
stud pin without bending of the support section 33a pit of 
the spring member 21a is provided. According to the 
inclined connection of the panel angle inner sidewall stud 
pin, it's much easier to regularly attach and detach 
connected supporting pit 35 and connect it fixedly. 

Scheme 7 shows the sample construction formed by 
bending flange 36b, 37b downwards of the both securing 
sections 31b, 32b of the spring member 21b. When fixing 
spring member to the mask frame section, the flanges 
36b, 37b are put to the electron gun side of the mask 
frame section. This flange can still improve the 
endurance level of the shadow mask body. 

(Effect of the invention) 

As it was explained in the sample description above, in 
the color picture tube keeping shadow mask in the 
diagonal axis neighboring, according to the securing in 
the diagonal section of the mask frame section the spring 
member gained comparatively easily by integrally 
formed spring board, it's possible to install with high 
accuracy and endurance stud pin connecting axis of the 
spring member and mask frame diagonal axis, and in the 
industrial process of attaching and detaching, it's 
possible to substantially avoid the location difference of 
the shadow mask, and also according to the hard attach- 
detach construction, even strong towards outer impulse 
color picture tube can be gained. 
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4. Brief Description of the Invention 

Scheme 1 shows the cross section scheme of the actual 
invention, scheme 2 is a squint scheme of the substantial 
invention spring member, scheme 3 shows detailed 
squint scheme of the scheme 1, scheme 4 is a cross 
section scheme showing scheme 1 along the A-A arrow 
cutting line, scheme 5 is a fraction cross section scheme 
illustrating functioning of the actual invention sample, 
scheme 6 is a fraction cross section scheme of the other 
sample of the actual invention, scheme 7 is a squint 
scheme of the spring member of the other sample of the 
actual invention. 

11 - panel; 

12- funnel; 

13- neck; 

15- fluorescent screen; 

16- electron gun; 

18- shadow mask; 

19- mask frame section; 

21 - spring member; 

22- stud pin; 
30-board section; 

3 1 ,32- securing section; 
33-supporting section; 
35-supporting pit. 
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